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Influence of Organic Matter Evolution During Composting on the Bioavailability

of Heavy Metals
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Abstract : lon chromatography, fluorescence spectroscopy, UV-visible absorption spectroscopy and multivariate statistical analysis were
applied to study the composition and evolution characteristics of dissolved organic matter ( DOM) and heavy metal extracted from
chicken manure during composting, and the influence of organic matter evolution on the bioavailability of these heavy metals was further
investigated. The result showed that, a large number of organic acids were generated during the active stage, and their concentrations
were in the range of 2097.55-2155.61 mg-L™", 39.24-51.58 mg-L™", 12.52-12.90 mg-L™' and 1.68-2.31 mg-L™",
respectively. During the curing stage, protein-like matter was degraded, whereas humic-like substances were formed, which increased
the humification degree, condensation degree and stability of DOM. The content (1. 069-7. 106 mg-L™") of dissolved iron ranked first
during composting, that of dissolved Al, As, Cr, Cu and Mn (0. 1-1.008 mg-L ") ranked second, and the concentration of dissolved
lead was the lowest. Concentrations of all heavy metals decreased during composting except aluminum. Furthermore, the result from
correlation analysis showed that these dissolved heavy metals were bound with DOM, and their bioavailability was low. It could be
concluded that, the bioavailability of the heavy metals in chicken manures became lower through the decrease of dissolved heavy metals
and the binding between dissolved heavy metals and humic-like substances.

Key words : chicken manure; composting; organic matter; heavy metals; bioavailability
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Table 1 Changes in the content of organic acids during chicken manure composting/mg-1.~"
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Fig. 1 Changes in the three dimensional fluorescence spectra of

dissolved organic matter during chicken manure composting
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Fig. 2 Change characteristics of different florescence fractions

during chicken manure composting
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Fig. 3 Changes in the UV-visible parameter during chicken manure composting
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Table 2 Changes of dissolved heavy metals and organic matter during chicken manure composting/mg-1. "
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Table 3  Correlation analysis between dissolved heavy metals and organic matter in the compost sample
DOC vy vy Uy Uy Vs
Al -0.824 0.691 0.715 -0.123 0.033 -0.925"
0. 087 0. 196 0.174 0. 844 0. 958 0. 024
As 0. 805 -0.940" -0.795 0.623 0.329 0.943 "
‘ 0.1 0.017 0. 108 0.262 0.589 0.016
Cr 0.312 -0.462 -0.647 -0.271 0.107 0.558
0. 61 0.433 0.238 0. 659 0. 864 0.328
Cu 0. 662 -0. 828 -0.843 0.223 0.258 0.884"
0.224 0.083 0.073 0.718 0.675 0. 046
Fe 0.16 -0.151 -0. 464 -0.651 0.134 0. 357
0.797 0. 808 0.431 0.234 0.83 0. 555
Mn 0.503 -0.499 -0.577 -0.104 0.003 0. 676
0. 388 0.392 0.309 0. 867 0. 996 0.211
b 0.384 -0.229 -0.449 -0.507 0.239 0.527
0.524 0.711 0. 449 0.383 0. 699 0. 361
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Fig. 4 Principal factor analysis among dissolved heavy metals

and organic matter in the compost sample
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